While schizotypal features are common during adolescence, they can also signal increased risk for the onset of schizophreniform disorders. Most studies with adolescents find that hallucination and delusion-like symptoms (positive schizotypal features) best predict future psychopathology. Still, the developmental process of positive schizotypy remains elusive, specifically with regards to 1) its relationships to negative and disorganization schizotypal dimensions; 2) its associations to maladaptive functioning during adolescence. This longitudinal study aimed to further characterize these relationships, thereby delineating "early and broadly defined psychosis risk mental states" (Keshavan et al., 2011) . The current study presents the 3-year course of schizotypal trait expression in 34 clinical adolescents aged 12 to 18 years consulting for non-psychotic difficulties. Schizotypal expression was assessed twice using the Schizotypal Personality Questionnaire, accompanied by an examination of internalizing/externalizing problems using the Achenbach scales. Cross-sectional and longitudinal analyses were conducted to assess the expression and course of schizotypal dimensions; mediation analyses were further employed to highlight the developmental interactions promoting the maintenance of positive schizotypal expression. The results reveal that positive schizotypy, and more specifically unusual perceptual experiences, significantly declined during the study interval. Disorganization features were found to mediate the relationships between the negative and positive dimensions of schizotypy within and across evaluations. Somatic complaints and attentional difficulties further strengthened the expression of positive schizotypy during the study interval. These results suggest that the relationship between disorganization features and positive schizotypy may play a central role in establishing risk for psychosis during adolescence.
Introduction
Schizotypal features are most commonly understood as signalling a liability to develop schizophrenia (Lenzenweger, 2010; Meehl, 1990) , and their expression during childhood and adolescence can be understood as early and broadly defined risk mental states for the development of psychosis (Keshavan et al., 2011) . Their expression can be monitored during childhood and adolescence (Barrantes-Vidal et al., 2003; Debbané et al., 2009; Fonseca-Pedrero et al., 2008) , and most psychometric analyses testing the factorial structure of schizotypal expression consistently identify three main dimensions: the cognitive-perceptual (positive symptoms: hallucination and delusion-like experiences), the interpersonal (negative symptoms; blunted affect, social anxiety and poor emotional expression) and the disorganization features (disorganized speech and behavior) (Raine, 2006) . To date, most developmental studies have focused on transient positive symptom manifestations and found them to be predictive of increased risk for psychotic disorders in later adult development (Cougnard et al., 2007; Poulton et al., 2000) . More recent epidemiological evidence suggests that critical interactions between schizotypal features take place during adolescence and predict the unfolding of clinically significant psychotic symptoms (Dominguez et al., 2010) . From a developmental standpoint, a better understanding of the early schizotypal features is critical for two reasons. Firstly, given their predictive value for psychotic disorders, the unfolding schizotypal features and their potential interactions might reveal developmental pathways to psychosis orienting research questions, as well as early detection and intervention strategies. Second, children and adolescents who later develop schizophrenic disorders often report a history of non-psychotic disorders (Cannon et al., 2001) . Therefore, examination of schizotypal features in clinically referred youths may prove both useful for primary prevention strategies and scientifically informative for understanding psychosis from the perspective of developmental psychopathology (Keshavan et al., 2011) . Schizophrenia Research 147 (2013) Contents lists available at SciVerse ScienceDirect
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The present study sought to examine the 3-year developmental course and potential interactions within the triad of schizotypal features in a group of non-psychotic adolescents seeking psychological counselling. The first aim of our investigation was to evaluate the stability or change for each schizotypal dimension. Based on recent research (Ericson et al., 2011; Peskin et al., 2011) , we expected that the negative and disorganization schizotypal dimensions would yield longitudinal stability during adolescence, while the positive dimension would show significant reduction during the 3-year interval. Our second aim was to specifically analyse the trajectory of positive schizotypy as a function of negative and disorganization schizotypal traits. We expected that the negative and/or disorganization factor would significantly influence the expression of positive schizotypy during adolescence (Dominguez et al., 2010) . Additionally, we explored mediation relationships to identify potential developmental interactions within the schizotypal dimensional triad. Finally, we examined how maladaptive functioning related to positive schizotypy across evaluations.
Materials and methods

Participants
Fifty-four clinically referred adolescents (25 female) were recruited through the child and adolescent community outpatient psychiatric service of Geneva, Switzerland. ICD-10 diagnostic categories encompassed only internalizing and externalizing disorders, with no personality, psychotic or autistic spectrum disorders reported (Debbané et al., 2012) . Thirty-four completed the longitudinal study protocol, ages 12 to 18 (M = 15.19; SD = 1.49) at T1, and ages 16 to 22 at T2 (M = 18.25; SD = 1.56), within a 3-year interval (Minterval = 3.05; SD = .30). Drop-out rate could be accounted for different reasons (refuse to participate n = 13, moved to different city/country n = 3, could not be reached n = 6). Schizotypy scores did not significantly differ between study and dropout group (Mean total Schizotypal Personality Questionnaire (SPQ) score for dropouts = 21.05, p > 0.05). None of the participants reported schizophrenic disorders in family or first-degree relatives. Written informed consent was received from participants under protocols approved by the Institutional Review Board of the Department of Psychiatry of the University of Geneva Medical School.
Instruments
The SPQ, translated (Dumas et al., 2000) and validated in French-speaking adolescents (Badoud et al., 2011) , yielded three main factors: cognitive-perceptual, interpersonal, and disorganization. These were employed as measures of positive, negative, and disorganization schizotypal expression, respectively. Psychopathological symptoms were assessed with the Youth and Adult Self -Reports (Achenbach, 1991; Achenbach and Rescorla, 2003) . Anxious/depressed, withdrawn, somatic complaints, attention problems, rule-breaking and aggressive behaviours subscales were utilized.
Statistical analyses
Using SPSS19, matched-sample T-tests were employed to evaluate longitudinal change between measures of schizotypy. Then, direct and indirect contributions of negative and disorganized SPQ on positive SPQ were investigated. Finally, direct and indirect contributions of adolescent psychopathology on positive SPQ were tested. Pearson correlations and linear regression models were run to assess direct effects whereas mediation analyses were used for indirect effects, following Baron and Kenny's procedure and calculating Sobel tests. Table 1 presented descriptive results for the variables included in our analysis at T1 and T2 and revealed that negative (p = .301) and disorganization (p = .910) subscales remained stable over time while positive schizotypy decreased between baseline and T2 (t = 3.03; p b .01). This trajectory was mainly driven by a reduction in the unusual perceptual experiences scores (Baseline: M = 3.44; SD = 2.40; T2: M = 1.97; SD =1.85 t = 3.96, p b .001).
Results
Descriptive statistics and SPQ dimensions over time
Cross-sectional and longitudinal SPQ dimensions mediation analyses
Regression models in Tables 2 and 4 revealed that the disorganization score contributed to positive schizotypy (B = .632; p b .001) at T1 and from a longitudinal standpoint (B = .386, p b .05), after removing one potentially influential case (standardized residual > 3). At T2, both disorganization and negative scores accounted for level of positive schizotypy (Table 3) . Regarding indirect effects, our results revealed that negative schizotypy influenced positive schizotypy via disorganization score at T1 (Sobel's test statistic (STS) =2.84, p b .001) and T2 (STS = 2.87, p b .001) (Fig. 1a) . Consistently, negative schizotypy at T1 predicted positive schizotypy at T2 via disorganization score at T1 (STS = 1.93, p = .05; Fig. 1b) .
Adolescent maladaptive functioning and positive schizotypy
Variables associated with positive schizotypy after Bonferroni corrections were entered in regressions models (Tables 2-4 Given the association between positive schizotypy and somatic complaints over cross-sectional and longitudinal data, we examined whether the somatic complaints mediated the disorganization-positive link. For T1 and longitudinal data, disorganization score actually predicted positive schizotypy by somatic complaints (STS = 2.50, p b .01 for T1; 2.47, p b .01 for T1-T2). At T2, indirect effect wasn't calculated as required regressions for mediation analyses weren't significant (Table 3) .
Discussion
This longitudinal study investigating the triad of schizotypal dimensions in a sample of clinically referred non-psychotic adolescents. A significant decline in positive schizotypy, and more specifically unusual perceptual experiences, was observed during the study interval. Importantly, disorganization features of adolescent schizotypy appear to significantly mediate the progression of positive schizotypy. Maladaptive functioning, most notably somatic complaints and attentional difficulties, further sustain the expression of positive schizotypy during adolescence. These observations highlight a potentially critical relationship between disorganization features and positive schizotypy in furthering increased risk for psychosis during adolescence.
The present observations are consistent with recent epidemiological data (Dominguez et al., 2010) . Sensitivity to early interactions within the triad of schizotypal features is further in accordance with Paul Meehl's inherently developmental conceptual framework, which argues that slippage (both cognitive and affective) and not anhedonia constitutes the primordial factor of schizotypy (Meehl, 1990) . Consistently, our analyses suggest that the association between negative and positive schizotypy is critically dependent upon the degree of disorganization. Furthermore, our results are consistent with a recent longitudinal study specifically examining the factorial structure of prodromal symptoms (Raballo et al., 2011) . While using different instruments in a population closer to psychotic mental states, this study also found disorganization symptoms to best predict maintenance and exacerbation of clinical states in their high-risk for psychosis youth sample. Finally, we observed that disorganization features influence positive schizotypy through the mediation of somatic complaints, especially in the earlier stages of adolescence. To date, one report finds a positive correlation between adolescent schizotypy and self-reported somatic concerns in nonclinical adolescents (Fonseca-Pedrero et al., 2011) . We may hypothesize that in some cases, adolescent somatic concerns represent clinical signs of poor integration of the proprioceptive signals coming from the early pubertal body, expressed in the form of distress regarding unexplainable somatic conditions. The present results point to clinical correlates of positive schizotypy during the first part of adolescence, namely somatic concerns, that may prompt the clinician to be more attentive to the seldom disclosed schizotypal dimensions of a consulting adolescent (McGlashan et al., 2010) .
Limitations and perspectives
The pattern of cross-sectional and longitudinal results presented in this study, while showing significant consistency, must be interpreted with caution. First, because of the sample size and clinical adolescent group composition, the results require further empirical investigation and reproduction. Also, the interval between assessments (on average 3 years) does not cover the entire range of adolescence, and treatment effects were not assessed in the current sample. Nevertheless, the findings are remarkably similar to reports from both cross-sectional studies investigating schizotypy in genetic risk and nonclinical adolescents, and provide initial landmarks that may encourage an integrated developmental psychopathology approach to the unfolding of schizotypal trait expression.
Role of funding source
